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Abstract

The intense higher order modes (HOM) are likely to be excited at various vacuum components owing to the short
bunches and the high bunch currents as in the case of SuperKEKB. Since the intense HOM leads to the extra heating of
vacuum components and might make the circulating beams unstable, the HOM absorbers are indispensable. We have
just started the design study on a HOM absorber which is applicable to the antechamber-type beam pipes used in the
SuperKEKB keeping the beam collimators in mind. The promising materials of HOM absorber are ferrite or SiC. The
structure is optimized through the simulations about the beam impedance and the HOM absorbing properties. The
secure joint of the absorber material to the base metal (copper) is found to be a key issue, especially for ferrite, and the

joint tests using brazing, HIP and SPS methods are tried.
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Table 1: Comparison of SIC and Ferrite Used in the
KEKB as Materials of HOM Absorber
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Figure 1 : Examples of (a) tile type[l] and (b)
cannonball type[2] SiC blocks used in the KEKB.
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Figure 2 : Schematic drawings of a newly-designed
horizontal-type =~ beam  collimator  for  the
SuperKEKBJ3].
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Figure 3: Schematic drawing of a chamber with
HOM absorbers designed for a beam pipe with
antechamber. SiC or ferrite tiles are located behind
the narrow and long slots around the beam channel.

Figure 4: Configuration of SiC or ferrite tiles for the
chamber in Figure 4, which will be bonded to water-
cooled copper block behind them.
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Figure 5: Simulation model of a collimator combined
with HOM absorber with (a) ferrite tiles and (b) SiC

tiles.
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Figure 6: Loss factors of a collimator combined with
HOM absorber with SiC or ferrite tiles.
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Figure 7: (a) Longitudinal wake potential and (b)
longitudinal impedance of a collimator combined
with HOM absorber with ferrite tiles.
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Figure 8: S-parameters (S21) for a collimator
combined with HOM absorber with SiC or ferrite tiles
for (a)(b) TE modes and (c) a TM mode excited in the
beam pipes with antechambers.
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Figure 9 : Sample pieces for testing the joint between
ferrite and copper block using (a) brazing and (b) HIP.
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Figure 10 : Cut samples for testing the joint between
ferrite and copper block by using SPS method, where
(a) tungsten and (b) copper-tungsten ally are used as a
buffer material to mitigate the thermal expansion.
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Figure 11 : Cut samples for _t.esting the joint between
ferrite and copper block by using SPS method, where
the ratio of ferrite and coper is changed gradually.
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